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theUK, although girlswithin London schoolswith highmathematics aspirations perceived
theirmathematicseducationtobemoreequitable.LowaspiringgirlsacrosstheUKandin




The UK government is committed to increasing the number of STEM (science, technology,
engineering,andmathematics)professionalsasitperceivesthisiscrucialfortheUKtobeable
tocompete inan increasinglycompetitiveglobaleconomy; ithas thereforeexpendedefforts
toreviewthecurriculumfor14-to16-year-olds inEnglandandWales(DfE,2014). Inrecent
yearstherehasalsobeenashift instudents’attitudestowardsmathematics. It is increasingly
seenasausefulsubjectforhighereducationentryand/orfuturecareers(Taylor,2014).Despite
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Oneofthekeyreasonswhytheunder-representationoffemalesinpost-16mathematics
is important isbecauseof the implications thishas for their careerdevelopmentandaccess
tospecialisthighereducationcourses.Therefore,genderequity isathreadthatrunsthrough









were for female candidates compared to 50.9 per cent ofGCSEmathematics entries (JCQ,
2016a;JCQ,2016b).






















Students who are cooperative veer towards group harmony, whereas competitive students
veer towards individualgoals.Someresearchhasrelatedpersonalitydifferencesand theway







documented (Paechter, 2001). Students’ engagementwithmathematics, viamathematics self-
concept(beliefinoneselfasbeinggoodinmathematics),hasbeenshowntobeimportantby
anumberofstudies,suchasGreenet al.(2007),thoughlessemphasishasbeengiventoother











as an explanation as towhy they are less likely to choosemathematics (Armstrong, 1985).
Ithas alsobeenargued that teachers are less likely toput girls in top sets, to shelter them









tries toexplainengagementandparticipationby focusingononeparticular factor,or simply
onwhygirlsdonotwant todomathematics (Brownet al.,2008).Very littleresearchmakes














buildon theworkofBrandell andStaberg (2008),whoused thequestionnaire responsesof
1,300Swedishsecondaryschoolstudents toconcludethat therewasamarkedtendency to
viewmathematicsasagendereddomain,withpositiveaspectsassociatedwithboysandnegative
aspectsperceivedasmorefemale.
This paper aims to identifywhich factors relate to students’ stated intentions to study
mathematicsbeyondcompulsorylevel,usingamixedmethodslongitudinalapproach.Thedata
areextractedfromthe‘UnderstandingParticipationRatesinPost-16MathematicsandPhysics’
project (Reiss et al., 2011), the fieldwork forwhichwas conducted from 2008 to 2011; the
quantitativeelementofthestudy,partofwhichwedrawonhere,surveyedtheresponsesof



















the relationship between intrinsic factors, such as personality, attitudes tomathematics, and
achievementinmathematics,andtheirrelationshipstosubjectchoice,achievement,andpost-16
participation.Accordingly,we designed student questionnaires to include items derived from
established psychological constructs (e.g. for motivation, self-efficacy, and competitiveness)
alongsidemathematics conceptual tasks so that possible relationships betweenperformance,




















fromsix semi-structured interviewswith twohighaspiringandhighattaining students: a girl
andaboy,interviewedatages15,16,and17(years10,11,and12,respectively).Thesestudents




Procedures prior to main analyses
Studentquestionnairesweredesignedfollowingareviewoftheliteratureconsideringfactors
that may influence post-compulsory participation rates.The mathematics survey, alongside




































London Review of Education  71
Table 1.1: UKyear8andyear10students:Surveyresponsesbystudentgender
Boys Girls Difference
Construct/item M SD M SD Sig. (p) Effect (d)
Competitivenesspersonalitytrait 4.18 .77 4.47 .67 <.001 .406
Mathematicsself-concept 4.23 1.01 3.79 1.01 <.001 .431
Homesupportforachievementinmathematics 4.73 1.00 4.48 1.02 <.001 .253
Iintendtocontinuetostudymathsaftermy
GCSEs 4.33 1.53 3.99 1.57 <.001 .215
Advice/pressuretostudymathematics 4.38 1.27 4.19 1.27 <.001 .149
MyteacherthinksthatIshouldcontinuewith
mathsbeyondmyGCSEs 4.88 1.30 4.69 1.39 <.001 .147
Intrinsicvalueofmathematics 4.08 .94 3.89 .85 <.001 .215
Extrinsicmaterialgain–mathematicsmotivation 4.79 .86 4.66 .80 <.001 .159
Emotionalresponsetomathematicslessons 3.96 1.00 3.83 .96 <.001 .132
Perceptionsofmathematicslessons 4.05 .99 3.97 .93 <.001 .090




Construct/item M SD M SD Sig. (p) Effect (d)
Competitivenesspersonalitytrait 4.10 .75 4.45 .65 <.001 .519
Mathematicsself-concept 4.51 .88 4.00 .98 <.001 .525
Homesupportforachievementinmathematics 4.88 1.01 4.80 .97 .176 .087
Iintendtocontinuetostudymathsaftermy
GCSEs 4.65 1.40 4.23 1.53 <.001 .285
Advice/pressuretostudymathematics 4.54 1.17 4.39 1.22 .045 .120
MyteacherthinksthatIshouldcontinuewith
mathsbeyondmyGCSEs 5.05 1.06 4.97 1.25 .381 .064
Intrinsicvalueofmathematics 4.18 .92 4.04 .86 .009 .166
Extrinsicmaterialgain–mathematicsmotivation 4.87 .80 4.82 .78 .235 .074
Emotionalresponsetomathematicslessons 4.12 1.01 3.90 1.00 <.001 .221
Perceptionsofmathematicslessons 4.19 .93 4.07 .91 .036 .130
Students’perceptionofmathematicsteachers 4.63 .96 4.65 .94 .816 .014
Notes:M=mean;SD=standarddeviation;comparisonsbetweengirlsandboys.






























Competitivenesspersonalitytrait 4.23 .74 4.51 .65 4.02 .82 4.37 .70 <.001 .222
Mathematicsself-concept 4.45 .90 4.08 .89 3.58 1.06 3.22 1.01 <.001 .430
Homesupportforachievementin
mathematics 4.92 .85 4.74 .87 4.16 1.18 3.94 1.10 <.001 .369
Advice/pressuretostudymathematics 4.79 .95 4.70 .95 3.09 1.28 3.16 1.19 <.001 .576
MyteacherthinksthatIshouldcontinuewith
mathsbeyondmyGCSEs 5.16 .98 5.08 .99 3.80 1.75 3.72 1.71 <.001 .440
Intrinsicvalueofmathematics 4.30 .82 4.13 .77 3.37 .94 3.38 .79 <.001 .429
Extrinsicmaterialgain–mathematics
motivation 5.03 .66 4.94 .64 4.09 1.02 4.11 .82 <.001 .480
Emotionalresponsetomathematicslessons 4.10 .96 4.04 .92 3.54 .99 3.42 .92 <.001 .282
Perceptionsofmathematicslessons 4.30 .85 4.25 .81 3.30 1.00 3.40 .89 <.001 .435




















Competitivenesspersonalitytrait 4.15 .68 4.46 .67 3.89 .99 4.43 .58 <.001 .224
Mathematicsself-concept 4.59 .83 4.22 .90 4.09 1.00 3.45 .95 <.001 .387
Homesupportforachievementin
mathematics 4.99 .92 4.99 .87 4.40 1.23 4.28 1.02 <.001 .307
Advice/pressuretostudymathematics 4.78 .96 4.78 .98 3.36 1.34 3.38 1.21 <.001 .500
MyteacherthinksthatIshouldcontinuewith
mathsbeyondmyGCSEs 5.17 .93 5.21 .98 4.32 1.47 4.24 1.64 <.001 .319
Intrinsicvalueofmathematics 4.29 .85 4.24 .81 3.62 1.07 3.52 .79 <.001 .353
Extrinsicmaterialgain–mathematics
motivation 5.02 .65 5.03 .67 4.14 1.06 4.28 .77 <.001 .429
Emotionalresponsetomathematicslessons 4.20 .96 4.06 .98 3.78 1.13 3.49 .94 <.001 .251
Perceptionsofmathematicslessons 4.31 .86 4.28 .85 3.61 1.03 3.52 .82 <.001 .358
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Views of mathematics lessons
Thesurveymeasuredviewsofmathematics lessons intwoways:‘perceptionsof lessons’and
‘emotional responses towards lessons’.Tables1.1and1.2 indicate thatmalesreportedmore




















































































































to higher educationor desired employment.The t-test analyses indicate thatwithin theUK
sample,maleshavehigherlevelsofextrinsicmaterialgainmotivation(UK,p<.001,ES=.159)
–althoughnosuchdifferencewas found inLondon.Given thatourworkhas indicated that
extrinsicmaterialgainmotivation isakey factorrelatedtomathematicsparticipationand/or
havingaspirationstoparticipate(Mujtabaet al.,2015),andthatgirlsarelesslikelytocontinue
withmathematics post-16, it is noteworthy that there is a gender difference across theUK







measures of extrinsicmaterial gainmotivation compared to low aspiring boys and girls.No







motivationwas strongly associatedwithmathematics choice.AsMiles stated in his year 11
interview:
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Extra support, advice, and learning in mathematics
The ‘advice and pressure to study mathematics’ construct contained items about the
encouragementstudentsreceivedfromfamily,teachers, friends,andacquaintances.The‘home







boys receivedmore advice and pressure to studymathematics than high aspiring girls (UK,
p<.001, ES =.576).Therewerenosignificantdifferencesbetweenlowaspiringboysandgirls
inadviceandpressuretostudymathematics.TheLondonfindingssuggestedthattheadviceand




TheUK sample indicated that low aspiring girlswere the least likely group to say they


















Weexploredwhether competitivenesswas related tohighmathematics aspirations; a score
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Discussion
Thefindings fromthisstudy indicatethe importanceandpervasivenessofgender issues,and
lendsupporttofeminist-informedwork(e.g.Mendick,2006),whichhassoughttoexplaingirls’





aspiring girls gave similar responses asdidhigh aspiringboys, and these girls as a grouphad
morepositiveperceptions,attitudes,andmotivations–particularlytowardsmathematics-related




































boys, high aspiring girls, and low aspiring boys. Lack of a supportive environment outside of
schoolmay,insomeway,curtailsuchgirls’beliefinthemselvesasbeingcapableofdoingwellin






























compared to the analysisofUK-wide students, thefindings fromLondonneverthelesspoint
towards importantconclusions.First, theLondonfindingssuggestthathavingmoreequitable
conditions for learning (i.e. advice/pressure to study mathematics and home support for
achievement in mathematics) quite possibly enables high aspiring girls to experience their
mathematics education in a similar and positive way to high aspiring boys (e.g. perceptions
of lessonsandemotionalresponsetolessonsand,ofcourse,havinghighaspirations).Second,









TamjidMujtaba is a senior research officer at UCL Institute of Education, UniversityCollege London.
Shehasan interest inequity issues ineducation, theprimary focusbeinggenderandethnicity.She isa









Alcock, L.,Attridge, N., Kenny, S., and Inglis, M. (2014) ‘Achievement and behaviour in undergraduate
mathematics:Personalityisabetterpredictorthangender’.Research in Mathematics Education,16(1),
1–17.
Archer,L., DeWitt,J., andOsborne,J. (2015)‘Isscienceforus?Blackstudents’andparents’viewsofscience
andsciencecareers’. Science Education,99,199–237.
Armstrong,J.(1985)‘Anationalassessmentofparticipationandachievementinwomeninmathematics’.In




Boaler,J.(1997)‘Reclaimingschoolmathematics:Thegirlsfightback’.Gender and Education, 9(3),285–305.
––(2002)‘Payingthepricefor“sugarandspice”:Shiftingtheanalyticallensinequityresearch’.Mathematical 
Thinking and Learning,4(2–3),127–44.




participationinmathematics’.Research in Mathematics Education,10(1),2–18.
DepartmentforEducation(DfE)(2010)Research Report DFE-RR079. Maths and science education: The supply 
of high achievers at A-level.London:DfE.
––(2014)Mathematics Programmes of Study: Key stage 4. Online.www.gov.uk/government/uploads/system/
uploads/attachment_data/file/331882/KS4_maths_PoS_FINAL_170714.pdf(accessed2March2016).
FurtherMathematics Support Programme (2016)Online. www.furthermaths.org.uk (accessed 26April
2016).
Greater London Authority (GLA) (2012) The Mayor’s Education Inquiry. Final report, findings and 






Hodgen, J.,Marks,R.,andPepper,D. (2013)Towards Universal Participation in Post-16 Mathematics: Lessons 
from high-performing countries. London: Nuffield Foundation. Online. www.nuffieldfoundation.org/
sites/default/files/files/Towards_universal_participation_in_post_16_maths_v_FINAL.pdf(accessed2
March2016).
Hoyles, C., Reiss,M., andTough, S. (2011) Supporting STEM in Schools and Colleges: The role of research.
London: Universities UK. Online. www.universitiesuk.ac.uk/highereducation/Documents/2011/
SupportingStemInSchoolsAndColleges.pdf(accessed26April2016).
Hyde,J.,andMertz,J.E.(2009)‘Gender,culture,andmathematicsperformance’.Proceedings of the National 
Academy of Sciences,106(22),8801–7.
InstituteofPhysics(2012)It’s Different for Girls: The influence of schools. An exploration of data from the National 
Pupil Database looking at progression to A-level physics in 2011 from different types of school at key stage 4.




D.(ed.)Mathematics, Teachers and Children.London:Hodder&Stoughton,95–108.
















fromalarge-scaleUKsurvey’.International Journal of Science Education, 35(17),2979–98.doi:10.1080/
09500693.2012.681076.
–– (2013b)‘Asurveyofpsychological,motivational, familyandperceptionsofphysicseducation factors
thatexplain15-year-oldstudents’aspirations tostudypost-compulsoryphysics inEnglishschools’.




Mujtaba,T., Reiss,M.J., Rodd,M., and Simon, S. (2015)‘Methodological issues inmathematics education
researchwhenexploringissuesaroundparticipationandengagement’.Large-Scale Studies in Mathematics 
Education.SpringerInternationalPublishing,335–62.doi:10.1007/978-3-319-07716-1_15.
Office for Standards in Education, Children’s Services and Skills (Ofsted) (2010) London Challenge.
Manchester:Ofsted.
Paechter,C.(2001)‘Gender,reasonandemotioninsecondarymathematicsclassrooms’.InGates,P.(ed.)
Issues in Mathematics Teaching.London:Routledge/Falmer,51–63.
Reid,N.(2003)‘Genderandphysics’.International Journal of Science Education,25(4),509–36.
Reiss,M.J.,Hoyles,C.,Mujtaba,T.,Riazi-Farzad,B.,Rodd,M.,Simon,S.,andStylianidou,F.(2011)‘Understanding
participation rates in post-16 mathematics and physics: Conceptualising and operationalising the
UPMAPProject’.International Journal of Science and Mathematics Education,9(2),273–302.
RoyalSociety(2011)A ‘State of the Nation’ Report on Preparing the Transfer from School and College Science and 
Mathematics Education to UK STEM Higher Education.London:TheRoyalSociety.
Sheldrake,R.,Mujtaba,T.,andReiss,M.J.(2014)‘Calibrationofself-evaluationsofmathematicalabilityfor
studentsinEnglandaged13and15,andtheirintentionstostudynon-compulsorymathematicsafter
age16’.International Journal of Educational Research, 64,49–61.doi:10.1016/j.ijer.2013.10.008.
Smithers,A.,andHill,S.(1987)‘Scienceteaching’.Education,170(375),3–21.
Solomon,Y.(2007)‘Experiencingmathematicsclasses:Abilitygrouping,genderandtheselectivedevelopment





82  Tamjid Mujtaba and Michael Reiss






approachtoprofessionaldevelopmentinCamden(London)’.London Review of Education,14(2),4–24.
Cajic-Seigneur,M.,andHodgson,A.(2016)‘Alternativeeducationalprovisioninanareaofdeprivationin
London’.London Review of Education,14(2),25–37.




Standish,A.,Hawley,D., andWilly,T. (2016)‘TheLondonGeographyAlliance:Re-connecting the school
subjectwiththeuniversitydiscipline’.London Review of Education,14(2),83–103.
Wright,P.(2016)‘Socialjusticeinthemathematicsclassroom’.London Review of Education,14(2),104–18.
By the same authors
Mujtaba,T.,Reiss,M.,andHodgson,A.(2014)‘Motivatingandsupportingyoungpeopletostudymathematics:
ALondonperspective’.London Review of Education,12(1),121–41.
Elsewhere in the journal
Adnett,N.,andTlupova,D.(2008)‘Informedchoice?ThenewEnglishstudentfundingsystemandwidening
participation’.London Review of Education,6(3),243–54.
Baker,S.,Brown,B.,andFazey, J.A. (2006)‘Individualization in thewideningparticipationdebate’.London 
Review of Education,4(2),169–82.
Doyle,M.,andGriffin,M.(2012)‘Raisedaspirationsandattainment?AreviewoftheimpactofAimhigher
(2004–2011)onwideningparticipationinhighereducationinEngland’.London Review of Education,10
(1),75–88.
Elwood,J.(2013)‘Therole(s)ofstudentvoicein14–19educationpolicyreform:Reflectionsonconsultation
andparticipation’.London Review of Education,11(2),97–111.
Sheeran,Y., Brown, B.J., and Baker, S. (2007)‘Conflicting philosophies of inclusion:The contestation of
knowledgeinwideningparticipation’.London Review of Education,5(3),249–63.
Stevenson, J.,Clegg,S.,andLefever,R. (2010)‘Thediscourseofwideningparticipationand itscritics:An
institutionalcasestudy’.London Review of Education,8(2),105–15.
Thompson, D.W. (2008) ‘Widening participation and higher education. Students, systems and other
paradoxes’.London Review of Education,6(2),137–47.
Walker,M.(2008)‘Wideningparticipation;wideningcapability’.London Review of Education,6(3),267–79.
